. Theories to connect phenotypes with their genotypic bases differ in the relative strength given to independence or epistasis among the different sets of genes that determine phenotypic traits (Crow, 1987) . Experimental approaches have mainly consisted of the study of correlated response at different levels of variation, driven by artificial selection on a presumably adaptive trait, but the validity of the results of artificial selection to explain natural selection is controversial (Nei, 1971 ).
An area of population genetics where changes of variation at different levels have been detected is in studies on the geographical structure of natural populations. In the species Drosophila melanogaster, the existence of latitudinal clines has been demonstrated for morphological and physiological characters (Tantawy and Mallah, 1961 ; David and Bocquet, 1975; David et al, 1977; Stalker, 1980; Cohan and Graf, 1985; Watada et al, 1986; Coyne and Beecham, 1987) , additive genetic variance of viability (Kusakabe and Mukai, 1984) , chromosome inversion polymorphism (Mettler et al, 1977; Inoue and Watanabe, 1979; Stalker, 1980; Knibb et al, 1981) , and allozyme frequencies (Schaffer and Johnson, 1974; Voelker et al, 1978; Singh et al, 1982; Anderson and Oakeshott, 1984; Inoue et al, 1984; Singh and Rhomberg, 1987) . Nevertheless, a clear connection among morphological, chromosomal and enzymatic clines has not yet been well established (Voelker et al, 1978; Stalker, 1980; Knibb, 1983; Kusakabe and Mukai, 1984) . This is explainable if it is assumed that natural selection is acting simultaneously upon several morphological and physiological traits that are largely genetically independent (David et al, 1977) (Brown, 1975; Zapata and Alvarez, 1987 (Reeve and Robertson, 1953; David et al, 1977 (Mayer and Baker, 1983) . After this , females were crossed with males of the Oregon strain.
In both cases 7 third-instar larvae from F l were dissected and the salivary gland chromosomes observed.
We have followed the cytological nomenclature described in Lindsley and Grell (1967) , using the photographic maps of Lefevre (1976) Cavener (1980) .
Statistical analysis
Linkage disequilibria were estimated from zygotic frequencies following Cockerham and Weir (1977) and Weir and Cockerham (1979) (Nie et at, 1975) . The contribution of each factor to the genetic variance of the quantitative trait was estimated according to Boerwinkle and Sing (1986) and the partition of this contribution into additive and dominance components following the method described by Ruiz et at (1991) . The overall degree of heterokaryotypy and heterozygosis per individual was, respectively, established as the number of chromosome arms or enzymatic loci studied in the heterozygous state. Then the relationships between individual heterokaryotypy or heterozygosis and wing length among the total male and female samples were determined by Pearson's product-moment correlation (r). Individuals with the same degree of heterokaryotypy and heterozygosis were pooled in classes, and correlation between these classes and their means in wing length was calculated by Kendall's coefficient of rank correlation (Sokal and Rohlf, 1981 ).
In addition, 2 analyses were conducted to assess associations of variance in wing length with heterozygosity at the chromosomal and gene level. For each locus and chromosome arm, the differences between the coefficients of variation for the morphological character in homozygous and heterozygous groups were calculated, and the Wilcoxon's signed-ranks test (Sokal and Rohlf, 1981) (Afonso et al, 1985) ; and 27 new endemic rare inversions. Three of these new inversions were found on chromosome X which is usually monomorphic in wild populations of D melanogaster (Ashburner and Lemeunier, 1976) although Stalker (1976) also found X polymorphism in American samples.
Overlapping inversions are very scarce in this species (Stalker, 1976; Zacharopoulos and Pelecanos, 1980) . In this study only 1 such complex rearrangement was found, that being the common cosmopolitan In (3L)P and the endemic In (3L)6/,C;69F occurring in the same chromosome. Another overlapping inversion had previously been found in this same locality but affecting the 2L arm (Afonso et al, 1985) . In an inversion distribution, 8 (Tantawy and Mallah, 1961; David et al, 1977; Watada et al, 1986; Coyne and Beechan, 1987) and chromosomal (Mettler et al, 1977; Knibb, 1982) latitudinal clines found in this species. Afonso et al, 1985) . This difference is attributable to differences in sample size, which is 20 times greater in this study. When only rare alleles with frequencies high enough to be detectable with former sample sizes were considered, the average number of alleles per locus (2.5) was similar along years, and did not differ from that calculated for the total species (2.8) using the same set of loci taken from the data of Choudhary and Singh (1987) The negative correlations for heterokaryotypy and heterozygosis with phenotypic variance were also tested using the non-parametric Wilcoxon's signed-ranks test (Sokal and Rohlf, 1981 heterozygotes (p < 0.005), whereas only 6 out of 10 in chromosome 2 showed the same tendency. This result is in accordance with the fact that correlations with wing size were mainly detected with chromosome 3 elements (tables IV, VII).
Association between inversion
There are 2 possible nonrandom associations between linked cosmopolitan inversions, those between In(2L)t and In(2R)NS and between In(3L)P and In(3R)P. In both cases significant disequilibria, due to an excess of coupling gametes, were found (table IX) . Moreover, in a previous survey of this locality (Afonso et al, 1985) , similar tenden G ies were detected, reaching statistical significance for the 3L-3R pair in spite of the small sample analyzed. It is worth mentioning that whenever significant disequilibria or tendency to disequilibria were detected in worldwide natural pop-.ulations of this species, there was invariably an excess of coupling gametes (Knibb et at, 1981 Afonso et al, 1985) . It is well known that although D melanogaster undergoes seasonal bottlenecks and expansions in population size, the allozyme and chromosomal variation does not seem to be strongly affected (Langley et al, 1977) . Nevertheless, the population structure could account for moderate levels of disequilibrium generated by population subdivision due to microspatial heterogeneity (Hoffmann et al, 1984) . The significant departures from HW equilibrium of several loci and the overall deficiency of mean observed heterozygosity could be explained by this fact. Another possible explanation is that these levels are similar in other natural populations but have not been detected before due to inadequate sample size (Brown, 1975 (Yamazaki, 1977 (Langley and Crow, 1974) rather than a historical effect (Nei and Li, 1980 (Prout, 1958; Coyne and Beecham, 1987) . Although both autosomes seem to influence wing length, the effect of chromosome 3 was stronger.
Although there are some negative results (Handford, 1980; Pierce and Mitton, 1982) (Mitton and Grant, 1984; Zouros and Foltz, 1987 (Prevosti, 1967) . It seems that experimental selection goes further than the seasonal and latitudinal natural selection. Since long size is well correlated with high levels of heterozygosity (Robertson and Reeve, 1952b ) the best way to delay homozygosity due to inbreeding is the maintenance of different gene arrangements that physically preserve heterozygosity. On the other hand, selection for short wings in this species favours homokaryotypy for non-standard gene arrangements which are more common in southern populations (Aguad4 and Serra, 1980; Serra and Oller, 1984) .
The strong associations found here among different levels of variation seem to possess a potentially high adaptive value, as was manifested when we subdivided the sample by differences in wing size, resembling the clinal variation existent for this quantitative character in natural populations of the species. Subdivision changed the level of heterokaryotypy and promoted differences in the frequencies of some allozymes linked to gene arrangements as in nature.
